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PREFACE 


This  technical  report  is  the  result  of  research  conducted  by  the 
Air  Force  Armament  Laboratory  from  June  1974  to  August  1974  under  Air 
Force  Fxploratory  Development  Project  50660101. 

Information  on  the  physical  characteristics  and  past  history  of 
Test  Area  C-52A  was  obtained  from  AFATL-TR-74-12,  Ecological  Studies 
on  a Herbicide-Equipment  Test  Area  (TA  C-52A),  Eglin  AFB  Reservation, 
Florida/  by  Captain  Alvin  E.  Young  (January  1974). 

This  technical  report  has  been  reviewed  and  is  approved. 


Q9^A.  FARMER 
Chief,  Environics  Office 
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SECTION  I 


INTRODUCTION 

Between  June  nnd  August  1974,  a survey  was  made  of  the  trees  growing 
on  a 1 square  mile  instrumented  test  grid  in  the  center  of  Test  Area  C-52A 
(TA  C-52A) , Eglin  Air  Force  Base  Reservation,  Florida.  This  test  area 
received  massive  quantities  of  military  herbicides  during  the  period 
1962  to  1970  while  aerial  dissemination  equipment  was  being  tested.  Prior 
to  this  period,  the  area  had  been  bulldozed  and  cleared  of  vegetation  in 
order  to  make  it  a useful  test  range.  It  has  also  been  burned  several 
times  by  controlled  burning  and  by  wild  fire. 

The  objective  of  the  survey  was  to  provide  baseline  data  for  studying 
the  ecological  recovery  and  reforestation  of  an  area  subjected  to  land 
clearing  operations,  mowing,  and  extensive  herbicide  applications. 
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SUCTION  It 


INSCRIPTION  OT  TA  C-S2A 


TA  C-52A  is  a man-made,  grassy  plain  that  covers  approximately  3 square 
miles  (Figure  1).  Tt  is  surrounded  bv  a dense  forest  stand  that  is  dominate! 
bv  sand  pine  (Pinas  clausa  (Fngelm)  Vasey)  but  that  also  includes  longleaf 
nine  (Pinus  palustris  Mill),  turkey  oak  (Quercus  laevis  Walt) , and  live  oak 
(OuercnTTirginiirHTTTill).  The  instrumented  grid  used  for  herbicide  equip- 
mcnTtcsti ng  i s suTd i v i d ed  into  400- by  400-foot  sections  by  permanent  markers 
(Figure  2).  This  grid  is  occupied  mainly  by  brooinsedge  (Andropogon  virginicus 
L.).  switchgrass  (Pa  trie  urn  virgatum  L.),  and  l°w  growing  grasses  and  herbs. 

The  soils  of  the  test  grid  are  predominantly  well  drained,  acid  sands 
of  the  Lakeland  association  and  include  lakeland,  Chipley,  and  Rutledge  sand 
scries  (Figure  3).  A small  shallow  pond  is  located  just  south  of  marker  F-7 
and  an  intermittent  pond  is  located  northeast  of  marker  C-13.  The  average 
annual  rainfall  on  the  area  is  approximately  60  inches,  and  the  average 
temperature  is  approximately  65°F. 


Herbicide  spray,  aircraft  flightpaths,  and  herbicide  quantities  are 
shown  in  Figure  4.  There  was  no  way  to  determine  the  exact  quantity  of 
herbicide  deposited  on  each  of  the  sample  plots.  Deposition  level  would 
vary  considerably,  depending  on  existing  meteorological  and  flight  conditions 
as  well  as  on  herbicide  discharge  rate.  Figure  4 shows  the  quantity  of  herbi 
cide  delivered  on  the  instrumented  grid  and  the  quantity  deposited  on  a noil- 
instrumented  grid  (Grid  1)  immediately  south  of  the  surveyed  area.  Grid  1 
received  nearly  1,000  pounds  of  herbicide  per  acre  between  1962  and  1964, 
and  undoubtedly,  some  fallout  occurred  on  the  test  plots  of  the  1 square  mile 

grid  . 


Young  (Reference  1)  has  provided  a thorough  description  of  the  area 
including  vegetation,  animal  life,  climatology  and  soils,  as  well  as  the 
history  of  the  use  of  the  test  area  and  herbicide  deposition  levels. 


Rgf  0x*c  nc  c 

1 . A . L . Young : Ecological  Studies  on  a Herbicide  Equipment  Test  Areip 

(PA  C-52A)  Eglin  AFB  Reservation,  Florida.  AFATL-TR-74-12,  Air  Force 
Armament  Laboratory,  Eglin  AFB,  Florida.  January  1974  (Unclassified). 
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Figure  1.  MaD  of  Test  Area  C-52A.  Eglin  AFB  Reservation,  Florida 
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Figure  2.  Location  of  the  Permanent  Sampling  Stations  on  the  One  Square 
Mile  Grid 
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Soil  Types  and  Water  on  the  One  Square  Mile  Grid  c 
C-52A . 
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Figure  3 
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SECTION  TIT 
SURVEY  METHODS 

The  tree  survey  was  made  by  sampling  each  of  the  169  sections  (400  by 
400  feet)  of  the  test  grid.  Five  sample  plots  were  taken  at  predetermined 
locations  in  each  of  the  sections.  These  plots  (SO  by  50  feet)  were  located 
SO  feet  diagonally  from  the  permanent  markers  at  each  corner  of  the  section 
and  at  the  center’ of  the  section.  When  the  intended  sample  area  was  inter- 
rupted by  a road,  the  plots  were  shifted  50  feet  in  the  direction  shown  by 
the  arrows  in  Figure  5.  Within  each  plot,  the  species  and  height  (to  the 
nearest  foot)  of  each  tree  were  recorded  (Appendix  A) . Oaks  (Quercus  spp) 
were  frequently  found  growing  in  dense  clusters.  In  such  cases,  all  shoots 
emerging  from  the  ground  that  were  over  6 inches  in  height  were  counted  as 
separate  trees. 
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Figure  5.  Location  of  the  Five  Sample  Plots  within 
each  of  the  Grid  Sections.  (Arrows  indi- 
cate direction  plots  were  moved  if  roads 
interfered . ) 
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SECTION  IV 


RESULTS  AND  DISCUSSION 

A total  of  5,155  trees  was  counted  in  the  845  sample  plots  on  the 
square  mile  grid  of  TA  C-52A,  representing  an  average  of  126.9  trees 
per  acre.  he  average  could  be  misleading,  however,  because  66  per  cent 

of  treesamPle  Pl°tS  C°ntained  no  trces-  f'igure  8 shows  the  distribution 

The  species  present  were  dispersed  in  patterns  over  the  grid  due  to 
argely  unknown  reasons,  and  the  dominant  species  in  one  area  might  be 
in  an°^er  ar^a‘  however , over  the  entire  grid,  the  dominant 
species  were  live  oak  (quercus  virginiana  Mill)  and  turkey  oak  (Quercus 
lacvis^  Walt).  Five  other  species  of  oaks  (Quercus  spp) , three  species 
ot  pines  U_inus  spp),  and  the  common  persimmon  (Diospyros  vireiniana  L . 1 
were  also  found  in  the  sample  plots.  The  number' and  heights'  of  these 
rees  are  shown  in  Table  1.  Although  not  observed  in  any  of  the  plots 
one  cedar  (Junipcrus  silicicola  (Small)  Bailey)  was  observed  on  the  grid. 

nn  tl ,hC  COniblned  effccts  of  land  clearing,  fire,  and  herbicide  application 
t * frVCy  area  *ere  qultc  Pronounced.  The  denudation  of  the  area 
restated  in  sequelai,  such  as  loss  of  soil  moisture  and  blowing  sand, 
hat  continued  to  retard  ecological  recovery  (Figure  6).  A large  part 
o the  area  had  not  recovered  sufficiently  to  permit  natural  reforestation 

of  the11!^17  th?  SOUtbern  one-third  and  in  parts  of  the  northeast  corner 

° * 1 square  mile  grid.  These  areas  were  quite  arid  and  sandy  but  did 

contain  a few  widely  scattered  small  trees  even  in  sections  where  no  trees 
were  observed  in  the  sample  plots. 

The  mean  height  for  the  5,155  trees  counted  was  less  than  2 feet.  Only 
41  of  these  had  a height  over  6 feet  (Figure  7),  the  tallest  being  11  feet 
Most  of  the  trees  were  oaks  found  in  small  but  dense  clusters  originating  ‘ 
from  the  roots  of  previous  trees.  Trees  starting  from  seeds,  such  as  pines, 
persimmons,  and  single  oaks,  were  relatively  sparse,  but  their  presence 
indicated  the  area  was  recovering.  * 

Although  the  data  were  not  statistically  analyzed  due  to  lack  of  precise 
information  on  actual  herbicide  deposition,  there  does  appear  to  be  some 

trees  The  T™  preV1°US  Spray  aircraft  Hightpaths  and  plots  with  no 
trees.  There  also  appears  to  be  some  correlation  between  the  presence  of 

trees  and  the  more  moist  Chipley  and  liutledse  sands,  as  well  as  the  proximity 
to  the  two  major  clay  roads  which  cross  the  grid.  F X 
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Photographs  of  typical  areas  on  the  grid  are  shown  in  Figures  9 to  12 
and  of  the  surrounding  cleared  areas  are  shown  in  Figures  13  to  16.  As 
can  he  seen,  young  trees  were  well  developed  in  the  adjacent  clearing  on 
all  sides  except  to  the  south  where  massive  herbicide  applications  were 
made  between  1962  and  1964.  This  area,  called  Grid  1,  consisted  of  a 
2, 000- by  2,000-foot  test  area  centered  approximately  1,000  feet  south 
of  marker  N-7.  Although  not  a part  of  the  current  study,  Grid  1 was 
surveyed  on  foot  and  only  6 trees  were  observed.  Four  of  the  trees 
were  sand  pines  and  the  other  two  were  longleaf  pines. 

The  dominance  of  small  oaks  on  the  1 square  mile  grid  contrasted 
markedly  with  the  clear  dominance  of  sand  pine  around  the  border  of  the 
clearing.  Oaks  also  predominated  in  most  of  the  cleared  area  surrounding 
the  1 square  mile  grid,  except  to  the  south  (on  and  around  Grid  1),  where 
there  were  only  a few  small  pines.  This  lack  of  trees  on  Grid  1 appeared 
to  be  more  related  to  the  previous  heavy  herbicide  deposition  than  to 
lack  of  soil  moisture,  except  for  the  area  adjacent  to  the  1 square  mile 
grid,  which  was  extremely  arid  and  sandy. 

Agerton  and  Crews  (Reference  2)  have  shown  that  the  residual  herbicide 
has,  for  all  practical  purposes,  disappeared.  They  were  able  to  grow  sensi- 
tive agronomic  crops  in  the  most  arid  section  300  feet  south  of  marker 
0-7.  These  crops  required  considerable  extra  water  and  were  not  as 
healthy  as  controls,  but  showed  no  herbicide  damage. 

In  general,  it  appears  that  land  clearing  and  herbicide  application 
killed  the  trees  in  the  clearing  and  also  some  of  the  oaks  along  the  tree 
line.  With  the  disappearance  of  the  active  ingredients  of  the  herbicides 
and  cessation  of  land  clearing  operations,  trees  are  reappearing,  but 
mainly  from  the  roots  of  previous  trees.  Natural  reseeding  has  been  slow 
due  to  the  distances  from  other  mature  trees  and  the  lack  of  soil  moisture 
necessary  for  seed  germination.  Strong  winds  in  this  large  open  area 
contribute  to  the  drying  of  the  soil  and  probably  keep  most  small  seeds 
from  settling  in  the  barren  areas. 


Reference 

2.  Agerton,  B.  M.  and  R.  C.  Crews:  A Study  of  Agronomic  Plants  Grown  on 

derbicide  Contaminated  Soils.  AFATL-TR-75-8,  Air  Force  Armament  Laboratory, 
January  1975  (Unclassified). 
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Figure  10.  Southwestern  Section 


Figure  9.  Northern  Section 
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figure  13.  North  of  Instrumented  Grid 


Figure  14.  East  of  Instrumented  Grid 


Figure  15.  West  of  Instrumented  Grid 


Figure  16 


South  of  Instrumented  Grid,  Overlooking  Grid  1 


SECTION  V 


CONCLUSIONS  AND  RECOMMENDATIONS 

The  1 square  mile  instrumented  test  grid  of  Test  Area  C-52A  has  pre- 
viously received  massive  and  repeated  applications  of  military  herbicide 
and  has  been  subjected  to  land  clearing  operations.  These  operations 
resulted  in  the  destruction  of  trees  and  much  of  the  other  vegetation 
on  the  instrumented  grid  and  parts  of  the  adjacent  areas.  There  have 
been  no  recent  requirements  for  land  clearing  operations,  and  chemical 
analyses  and  bioassays  have  revealed  that  the  active  herbicide  ingre- 
dients have  disappeared. 

The  area  appeared  to  be  in  a normal  stage  of  vegetative  succession. 

The  ecological  recovery  was  obviously  being  retarded  by  a lack  of  soil 
moisture  and  by  the  constant  movement  of  soil  by  the  wind.  Both  of  these 
factors  were  probably  induced  by  the  previous  repeated  destruction  of 
vegetative  ground  cover  and  trees. 

Grasses  had  started  to  infiltrate  even  the  most  arid  sections  of  the 
test  grid.  This,  together  with  the  reappearance  of  small  trees  in  certain 
parts  of  the  area,  should  accelerate  the  recovery. 

In  contrast  to  the  surrounding  pine  forest,  the  trees  of  the  cleared 
area  were  principally  oaks.  The  vast  majority  of  these  probably  sprouted 
from  roots  that  survived  the  various  stresses  rather  than  from  seeds 
brought  into  the  area.  In  the  southern  sections,  which  received  the 
most  herbicide,  it  appeared  that  even  the  roots  of  the  trees  were 
destroyed.  Trees  in  these  sections  were  sparse  even  in  the  moi  e moist 
areas  and  apparently  originated  from  seeds. 

The  results  of  this  study  indicate  that  the  lack  of  trees  on  parts 
of  the  test  grid  is  directly  related  to  previous  herbicide  applications 
and  that  succession  is  generally  more  rapid  in  the  more  moist  areas. 

Additional  surveys  should  be  made  in  future  years  to  study  the 
pattern  of  succession  in  this  unique  test  area.  Appendix  A contains 
data  collected  in  this  survey,  which  can  be  used  for  comparison  in 
future  studies  on  the  vegetative  succession  of  TA  C-52A. 
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APPENDIX  A 


A SURVEY  OP  TREES  ON  A HERBICIDE  TREATED  TEST  AREA  OF 
EGEIN  AFB,  FLORIDA  - TEST  AREA  C-52A  (JUNE-AUGUST  1974) 


Height  to  the  nearest  foot  and  frequency  of  trees  are  recorded  for 
each  species  of  tree  observed  in  the  sample  plots.  Plots  are  numbered 
1 through  5 (see  Figure  3).  Sections  were  identified  using  the  letters 
and  numbers  on  the  instrumented  grid  beginning  with  Section  A-l  in  the 
northeast  corner  (see  Figure  2).  Plots  not  listed  had  no  trees  over 
6 inches  in  height.  Abbreviations  used  for  species  are  as  follows: 

B.I0  - Blue  .Jack  Oak  - Quercias  incana  Bartr. 

TKO  - Turkey  Oak  - Quercus  1 aevis  (Walt) 

LVO  - Live  Oak  - Quercus  virginiana  (Mill) 

C1!0  - Chapman  Oak  - Quercus  chapmanii  (Sarg.) 

SPO  - Sand  Post  Oak  - Quercus  margaretta  (Ash) 

WRO  - Water  Oak  - Quercus  nigra  L. 

LRO  - Laurel  Oak  - Quercus  laurifolia  (Michx.) 

SNP  - Sand  Pine  - Pinus  clausia  (Engelm.)  Vasey 

LLP  - Longleaf  Pine  - Pinus  palustris  (Mill) 

SUP  - Slash  Pine  - Pinus  clliottii  (Engelm.) 

PSM  - Persimmon  - Diospyros  virginiana  (L.) 
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INITIAL  DISTRIBUTION 


AFSC/DLW 
AF5C/SDWM 
AF SC/DPS ^ Tech  Lib 
USAF/SAMI 

ASD/ENYS  (Mr  Hartley) 

DDC 

AFATL/DL 

AFATL/DLOSL 

AFATL/DLV 

ADTC/CSV  (Maj  Conrad) 

USD A (Mr  Kuhns) , Forest  Service 

USAFA/DFLS 

AFLC/DS 

AUL  (AUL/LSE-7 0-239) 

4950  Test  Wing/TIHM 
Ogden  ALC/MMNOP 
AFWL/LR 
AFSC/VN 

Edgewood  Arsenal/SAREA-TS-L 
Edgewood  Arsenal/SAREA-CL-V 
Vegetation  Control  Div  (SAREA-CL-V) 

Army  Material  Command  (AMCRD-WB/AFSC-SDWC) 

OOAMA/MMNO 

SAAMA/SFQT 

USDA,  Pesticide  Coordinator 

USDA,  Agriculture  Environmental  Quality  Institute 
USAF  Environmental  Health  Lab  (AFLC) 

USAF  (PREV) 
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